The usual methods for detecting sickling of red cells consist of the examination of wet preparations of red cells to which bacteria or a reducing agent are added. It would often be an advantage if stained preparations of sickle cells could be obtained for a " permanent " record, for teaching purposes, and for following the development of the sickling phenomenon in the newborn. Very few techniques have been described for the preparation of permanent films. Two methods are described below, the first simple and the second slightly more complex but even so still easy, rapid, and reliable with some advantages over the more simple technique. English (1958) recently described a simple method employing paraformaldehyde which had the disadvantage of liberating noxious formaldehyde fumes into the atmosphere. A technique without unpleasant fumes would be an advantage, and the first method described below is such a technique. Sherman (1940) , while investigating techniques for the differentiation of sickle cell trait from sickle cell anaemia, took venous blood under anaerobic conditions and fixed the red cells immediately, taking care to exclude all oxygen until fixation was complete. This method did not reveal sickle cell trait. The basis of the second method, described below, is similar to the method of Sherman, except that the sickling desired is produced artificially by the addition of a reducing substance to a specimen of blood in an anticoagulant collected by venepuncture without any special precautions.
Furthermore, using this method sickle cell trait can also be demonstrated.
Methods
Wet Preparations.-Two methods of making wet preparations to demonstrate the presence or absence of sickling were investigated: (1) using sodium diothionate (Itano and Pauling, 1949) ; (2) using 2% sodium metabisulphite (Lehmann, 1958 bench at room temperature, being periodically examined microscopically for the presence of sickling. When sickling was considered to be complete, the coverslip was gently removed in a jet of hydrogen from a cylinder and held in the jet until the film was completely dry. The slide was then placed immediately in a Coplin jar containing acetone-free methyl alcohol and fixed for two minutes. The preparation was then stained in 0.5% alcoholic eosin for two minutes, washed in tap-water, dehydrated through graded alcohols, cleared in xylene, and mounted in "depex."
Method 2.-Into a round-bottomed 10 x 75 mmr.
tube was placed 0.2 ml. of blood that had been taken into a liquid anticoagulant and 0.4 ml. of fresh 2% sodium metabisulphite, and the suspension mixed. Liquid paraffin was then layered on the surface to a depth of i in. This procedure was repeated in 10 tubes which were then allowed to stand on the bench at room temperature. After one hour had elapsed 2 ml. of 10% formal saline was introduced through the layer of liquid paraffin into the red cell/sodium metabisulphite mixture by means of a Pasteur pipette, making quite sure that no air bubbles were allowed to enter. The cells were allowed to fix for 30 minutes. This process was repeated in one tube every halfhour until all the tubes of cells had been fixed. After a time the cells began to settle in the tubes and it was necessary to keep them in suspension every halfhour by gently rotating the tubes by hand until the cells were once again evenly suspended. After fixation was complete, the layer of liquid paraffin and a portion of the supernatant were removed by suction. The remaining cells were examined microscopically for sickling. If sickling was present films were made of the red cells on grease-free slides in the usual manner. They were allowed to dry in air and were then stained as described in method 1. It was found by using the quantities of blood and sodium metabisulphite as described above that the time taken for the cells to sickle was exactly the same as the time taken by the cells in wet preparations and varied in different patients. Fig. 1 shows a wet preparation of cells from a patient with sickle cell trait, and Fig. 2 the same specimen of blood treated as in method 2. The time taken for the cells to sickle in this patient was 90 minutes.
Discussion
Method 1.-Although it is the quicker of the two techniques, method 1 has two disadvantages. The first and most important is that no matter how much care is exercised in removing the coverslip an uneven film is the inevitable result. The second disadvantage is that if 12 films for teaching purposes are needed then 12 wet preparations have to be set up.
Method 2.-As regards Method 2, however, once the time taken for the cells to sickle has been discovered by the wet preparation, one tube can be set up for the equivalent time, and, using the quantities stated, upwards of 24 films can be prepared, all evenly spread. It follows that if permanent preparations are desired to show the stages of sickling formation this second method is most suitable.
The method of choice for regular, reliable, and most presentable preparations is as follows:
(1) Set up wet preparation and at the same time set up one tube as described in method 2 above.
(2) When the cells in the wet preparation have sickled, add formalin to the tube.
(3) After -fixation is complete prepare films and stain as described above.
Summary
Two simple techniques for the permanent preparation of stained sickle cells are described.
In practice it has been found that if the wet preparation and the tube are set up at the same time, the formalin can be added to the tube when sickling is observed in the wet preparation.
I wish to thank Dr. R. F. Jennison for his advice and encouragement in writing up this method and Mr. B. Figg for the photographs.
though chemically related to benzidine, has not as yet been shown to have similar carcinogenic properties.
The Gregersen test, as modified by Needham and Simpson (1952) , has been used at St. Thomas's Hospital for several years and has also been widely tested and established as clinically valuable in detecting faecal occult blood (Ogilvie, 1927; Meulengracht and Jensen, 1929; Dahl-Iversen and Nissen, 1930; Linn, 1949; Needham and Simpson, 1952; Hughes, 1952; Mendeloff, 1953) .
For these reasons the Gregersen test was selected as the standard and the tablet tests, " hematest " and "occultest" (both containing orthotolidine), were selected for comparison. " Hematest " tablets are marketed as suitable for detecting faecal occult blood (Peranio and Bruger, 1951; Wilcox, 1956; Morgan and Roantree, 1957) , and "occultest " tablets are marketed as suitable for detecting occult blood in urine (Watson-Williams, 1955 
